SUMMARY
PERRY, SCOTT Anomalous Left Coronary Artery from
Columbia, The anomalous left coronary artery arose from the left posterior pulmonary sinus in all nine specimens. The right coronary ostium was normal in seven. In two cases, an accessory right coronary ostium, adjacent to and smaller than the true coronary ostium, was also present.
The left ventricle was dilated and thickened in all specimens. Varying degrees of endocardial fibroelastosis were present. Gross areas of infarction of the anterolateral wall, particularly of the inner third portion, were noted. In two of the nine cases a left ventricular aneurysm was present.
One or both papillary muscles of the left ventricle were thickened and involved in the endocardial fibroelastic process. The chordae tendineae generally were shortened. The mitral valve rings did not appear dilated, but the mitral valves were often thickened and had rolled edges.
Microscopic examination revealed myocardial fibrosis, degeneration, and congestion. Intracardiac calcification was noted in three specimens, and mural thrombosis in two. A bicuspid right atrioventricular valve was present in one specimen and a patent ductus arteriosus in another, but otherwise there were no associated cardiac anomalies.
Gross and miscroscopic evidence of congestive heart failure was present in all specimens.
Clinical Features
Six patients were Negro, four were Caucasian, and one was Oriental. Of the seven Circulation, Volume XLI, June 1970 Table 2 Onset of Symptoms (table 2) . Symptoms generally fell into two groups; those of heart failure-poor appetite, failure to thrive, dyspnea, and cyanosis-and those of pulmonary infection-fever, irritability, tachypnea, and cough.
Physical findings fell into three categories: failure to thrive, heart failure, and pulmonary infection. Failure to thrive was noted frequently, primarily in terms of weight. Of the 11 patients, six (55%) were in the third percentile or less for weight, three (27%) were in the 10th percentile, and two (18%) were in the 25th percentile. None was above the 25th percentile for weight. Of eight patients measured for length, none was below the third percentile, and half were between the third and 10th percentiles.
Signs of heart failure included tachypnea, tachycardia, irritability, diaphoresis, and weak cry. Marked hepatomegaly was noted in 70%. Half of the patients had mitral regurgitation. Cyanosis was present in at least 40% of the patients when initially examined and might have reflected either heart failure or pulmonary infection.
Wheezes, rales, and rhonchi were the primary signs of pulmonary infection although Circulation, Volume XLI, June 1970 these could also indicate left heart failure. Fever was noted in 20% of the patients on initial examination. Bronchopneumonia was frequently diagnosed on admission.
X-rays X-rays were obtained in 10 and were available for review in six of our cases. The reports of the other four were reviewed. The chest x-rays uniformly revealed cardiac enlargement. The left chest was often opacified as a result of marked cardiac enlargement, atelectasis of portions of the left lung, or passive pulmonary congestion. Left atrial and left ventricular enlargement were noted on all x-rays examined.
Electrocardiographic Studies
Electrocardiograms were obtained in eight of the 11 patients. The electrocardiograms of all eight patients were abnormal. There was evidence of anterolateral myocardial infaretion in seven (88%) and of a posterolateral infarction in one (12%). In one patient, the sole postoperative survivor, there was only loss of R-wave voltage across the left chest initially; Q waves developed following surgery. Serial electrocardiographic changes indicating extension of infarction were noted in two other patients. elevated in all three patients in whom they were obtained (10, 25, and 28 mm Hg). Left-to-right shunt at the pulmonary artery level was detected by oxygen studies in two patients, both of whom survived (table 6) . Dye curves revealed evidence of a shunt at the pulmonary artery level in all three patients in whom this study was performed. In two of these three patients, there was no evidence of left-to-right shunt by oxygen data. Three of the four patients had cineangiographic evidence of left-to-right shunt. In one patient (no. 10) origin of the left coronary artery Of the three technics used for detecting the left-to-right shunt at pulmonary artery level, the indicator-dilution curve was the most sensitive (table 6). Of the four patients studied, only those with shunts detectable by means of oxygen saturation studies survived.
Treatment
Of the 11 patients, seven received medical treatment or no treatment, and four under- Hence, whether the improved mortality statistics on these 44 patients (32%) as compared to infants and children reported in the literature (86% ) are related to the treatment the patient received or to the fact that these patients had less severe disease and lived long enough to be thoroughly studied cannot be answered at this time. The data suggest some degree of natural selection in all groups, making accurate appraisal of the merits of various therapeutic approaches difficult. Certainly, it appears that those with left-to-right shunts detectable with oxygen studies (group A) have abundant intercoronary anastomoses and will survive regardless of the type of treatment. In this group, surgery should probably be postponed until the child is old enough to have an anastomosis.
Treatment of those with angiographic or indicator-dilution evidence of left-to-right shunt but without oxygen saturation confirmation (group B) is associated with higher mortality rates regardless of whether treatment is medical or surgical. Although most will agree that a surgical approach should be attempted in the group B infant who is deteriorating, data available in the literature fail to show a significant difference in the mortality rates of infants treated either medically or surgically. In this group perhaps more consideration should be given to the possibility of performing delayed anastomosis or ligation with intensive medical therapy being the only treatment during the first year of life.
Factors which indicate the members of group B who have or will develop intercoronary collaterals and survive are not clear at the present time. Augustsson and associates18 postulate that adequacy of intercoronary anastomoses either is or is not present at birth. They are of the opinion that development of collateral circulation is not an important feature. Others write that a gradual transition may occur in functional pattern as intercoronary anastomoses enlarge.42 4 Hence, those who survive either are born with or can rapidly develop adequate intercoronary anastomoses.22
GroupCpatients with inadequate intercoronary anastomoses will require either an early anastomosis or an arterial shunt into the left coronary artery.
In the future each patient with this anomaly should be evaluated with complete cardiac catheterization. These findings should be correlated with clinical and other laboratory data to determine features which might allow prediction of those group B infants who will survive. For example, two of our patients with serial electrocardiographic evidence of additional myocardial infarction while on medical therapy did not survive; serial electrocardiographic changes might be useful in predicting an unfavorable outcome. The 
